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eply
he letter by Drs. O’Rourke and Nichols appropriately addresses
lternative modalities for assessing aortic impedance (a component
f left ventricular afterload), and importantly expands on our
arlier discussion regarding the measurement of peripheral resis-
ance and incorporating the use of those measurements in the
reatment of advanced decompensated heart failure. The paper by
ullens et al. (1) and accompanying editorial comment (2) do not
xclude other monitoring modalities, but rather address what is
ractically available and importantly highlight the potential benefit
f vasodilator therapy and emphasize the need to consider decom-
ensated heart failure as a disease entity driven not only by
ongestion but also by altered ventricular loading conditions.
here is reasonable hesitancy to the full embrace of the use of
itroprusside if indeed that use requires invasive hemodynamic
onitoring. Not only does invasive hemodynamic monitoring
eem to be necessary, but also skill in caring for such catheters in
n intensive care unit setting and skill in interpreting the data are
equired. Titrating the vasodilator dose to hemodynamics is yet
nother unique skill set required to use nitroprusside successfully in
his clinical scenario.
A noninvasive strategy that addresses one of several components
f left ventricular afterload, be it aortic impedance, brachial/radial
rterial resistance, or transthoracic bioimpedance, would be pref-
rable. The dilemma is that use of those noninvasive strategies in
n intensive care unit setting for patients with advanced decom-
ensated heart failure cannot be assumed to be accurate and
eproducible without undergoing prospective testing. The test
hould be proven to be reliable, reproducible, and accurate when
ompared with a known conventional hemodynamic parameter.
tility of certain modalities in the realm of hypertension is not
ufficient to verify utility in the setting of heart failure, especially
hen aortic flow characteristics and tissue factors related to
mpedance may be strikingly different. As well, if the noninvasive
trategy introduces a new metric, the ability to titrate therapy
ccording to that metric should be proven.
It is agreed that any evidence-based beneficial measurement of
eripheral resistance that obviates the need for right heart cathe-
erization would be preferable as greater use of vasodilator therapy
eems warranted in the setting of advanced decompensated heart
ailure.
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aloric Restriction Models
everse Metabolic Syndrome
he major metabolic effects of substantial weight loss in obese
atients with type 2 diabetes mellitus (1) provide a novel insight
nto the mechanisms postulated to underlie the metabolic syn-
rome. The diagnosis of metabolic syndrome requires the presence
f 3 of 5 characteristics: increased abdominal waist, hyperglycemia,
igh blood triglycerides, high blood pressure, and low high-density
ipoprotein (HDL) cholesterol. To tie these apparently disparate
anifestations together, an interesting hypothesis is that the
rucial initial event is the increased concentrations of circulating
ree fatty acids (FFAs) and cytokines derived from the excess
isceral abdominal fat (2). Although there are well-established
inks whereby increased circulating FFAs decrease the uptake of
lucose by heart (3) and skeletal muscle (4), it has been much more
ifficult to link chronically increased circulating FFAs to increased
lood triglycerides and decreased HDL cholesterol in humans.
The data of Hammer et al. (1) lead to the novel concept of the
reverse metabolic syndrome,” which can link excess circulating
FAs to the other metabolic changes in humans. Substantial
eight loss in obese patients with type 2 diabetes led to decreased
aist measurement (Fig. 1 of Hammer et al. [1]), decreased
irculating concentrations of glucose and triglycerides (and, hence,
y inference, increased HDL cholesterol), and decreased concen-
rations of the adverse cytokine, leptin. Another example of
eversed metabolic syndrome is the acute inhibition of lipolysis by
cipimox, which abruptly reduced circulating FFAs in obese
atients with type 2 diabetes, with rapid falls in plasma glucose and
nsulin, and decreases in muscle content of long-chain fatty acid (as
erivatives) (5). Furthermore, Hammer et al. (1) showed that as
lasma FFAs decrease, so do myocardial triglycerides. Conversely,
hronically increased circulating FFAs, when taken up by the
eart, form excess myocardial triglycerides (6), the basis of the
iastolic dysfunction that can extend to lipotoxic cardiomyopathy,
escribed in humans by Taegtmeyer’s group (6,7). These novel
oncepts add a potentially new dimension to the adverse effects of
xcessively high blood FFAs in metabolic syndrome.
Overall, the study by Hammer et al. (1) shows that unloading
he human body of adipose tissue induces a “reverse metabolic
yndrome.” This study provides additional data to support the
oncept that excess circulating FFA, as associated with abdominal
isceral obesity, is fundamental in the genesis of an increasingly
ommon human disease, namely, metabolic syndrome.
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eply
e thank Dr. Opie for his comment on our recent publication (1).
aloric restriction is a powerful tool to reverse at least some of the
egative effects induced by obesity in diabetic patients.
The hypothesis that the effects of the metabolic syndrome arise
rom high levels of circulating fatty acids and cytokines derived
rom (visceral) adipose tissue (2) is indeed supported by our data,
lthough one has to use caution in considering this a causal
elationship, solely based on the present results.
On the other hand, it was recently shown, in another group of
atients with type 2 diabetes, that plasma free fatty acids are, at
east to some extent, involved in the effects of short-term caloric
estriction on the heart (3). We showed that short-term caloric
estriction induced increased levels of free fatty acids and conse-
uently, myocardial triglycerides accumulated. This was associated
ith a change in diastolic function. Interestingly, when this caloric
estriction was combined with administration of the antilipolytic
rug acipimox, these changes were not observed. These results
rovide circumstantial evidence for the relevance of fatty acids in
yocardial triglyceride accumulation and changes in diastolic
unction in this particular group of patients, perfectly in line with
he hypothesis stating the relevance of fatty acids and cytokines
eleased by adipose tissue.
We therefore generally agree with Dr. Opie that our results are
xciting, and they underline the high potential of treatments
iming to decrease adipose tissue compartments to reverse the
ffects of metabolic disease on the heart, whether associated with
atty acids released from adipose tissue or not. cSebastiaan Hammer, MSc
arieke Snel, MD
ildo J. Lamb, MD, PhD
ngrid M. Jazet, MD, PhD
utger W. van der Meer, MD
anno Pijl, MD, PhD
do A. Meinders, MD, PhD
ohannes A. Romijn, MD, PhD
lbert de Roos, MD, PhD
ohannes W. A. Smit, MD, PhD
Departments of Endocrinology and Metabolism and Radiology
eiden University Medical Center
lbinusdreef 2
eiden, Zuid-Holland 2333 ZA
he Netherlands
-mail: S.Hammer@LUMC.nl
doi:10.1016/j.jacc.2008.11.043
EFERENCES
. Hammer S, Snel M, Lamb HJ, et al. Prolonged caloric restriction in
obese patients with type 2 diabetes mellitus decreases myocardial
triglyceride content and improves myocardial function. J Am Coll
Cardiol 2008;52:1006–12.
. Opie LH. Metabolic syndrome. Circulation 2007;115:e32–5.
. Hammer S, van der Meer RW, Lamb HJ, et al. Short-term flexibility
of myocardial triglycerides and diastolic function in patients with type 2
diabetes mellitus. Am J Physiol Endocrinol Metab 2008;295:E714–8.
ultiple Mechanisms
ffect the Clopidogrel Response
e read with interest the paper by Ang et al. (1) in a previous issue
f the Journal. The purpose of the study was to identify factors
ssociated with lower platelet inhibition (PI) with clopidogrel in
atients with cardiovascular disease. Their results showed that
levated plasma fibrinogen 375 mg/dl is a unique factor associ-
ted with lower PI in diabetic patients, whereas increased body
ass index remains independently associated with lower PI after
lopidogrel therapy. They also identify the presence of diabetes
ellitus as a factor associated with lower PI. However, this finding
as only significant in the presence of an elevated serum fibrinogen
evel. No other statistical association with PI was found in the
ultiple variable model.
Although these findings are interesting, other factors involving
lopidogrel response have not been completely evaluated. For exam-
le, the impact of genetic polymorphisms or other genetic factors on
lopidogrel response has not been evaluated in the study. It is well
nown that P2Y12 receptor inhibition is implemented by an active
etabolite of clopidogrel. Therefore, genetic variants of enzymes
ithin the metabolic pathways (P450 enzymes) or downstream targets
f the active metabolite (P2Y, platelet glycoproteins IIb/IIIa and Ia)
ight affect clopidogrel response. Moreover, the metabolic activity of
he P450 enzymes varies considerably among individuals. Genetic
olymorphisms of the cytochrome P450 isoenzymes such as
YP3A4*1B (rs2740574), CYP3A5*3 (rs776746), and CYP2C19*2
rs4244285) have been implicated to modulated individual response to
lopidogrel (2). However, only CYP2C19*2 (SNP rs4244285, AA
